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Description 

COMMUNICATION APPARATUS FOR 

DEMONSTRATING A NON-AUDIO 
MESSAGE BY DECODED VIBRATIONS 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to a communication appara- 
tus and more particularly, to a communication apparatus 
for demonstrating a non-audio message by decoded vi- 
brations. 

[0003] 2. Description of the Prior Art 

[0004] | n this modern information-based society, the well- 
established wireless mobile communication network has 
become one of the most popular communicating meth- 
ods. Through portable mobile phones, users can perform 
wireless communication or receive service from wireless 
communication for communicating or exchanging knowl- 
edge with other users. 



[0005] Generally speaking, a basic function of a wireless commu- 
nication network is providing the wireless transmitting 
and forwarding services of audio messages. An audio 
message of a user's speech can be transformed into a ra- 
dio signal by the user's mobile phone and then transmit- 
ted to another user's mobile phone through the bases in 
the wireless communication network. The radio signal is 
then converted back into an audio message, so the users 
on the two sides of the wireless communication network 
can exchange audio messages and information intuitively. 

[0006] Besides the basic audio communication services men- 
tioned above, all information companies are actively de- 
veloping new types of wireless communication services. 
For example, a user can now input text messages to a 
mobile phone. The text messages are transformed into a 
radio signal by the mobile phone and then transmitted to 
another mobile phone via the wireless communication 
network. The latter mobile phone converts the radio sig- 
nal back to the original text message and displays it. 
Through this kind of wireless communication service, a 
user may deliver a text message to a plurality of other 
users in a wireless communication network for exchang- 
ing information among users. 



[0007] a government organization or company can use similar 
services of text messaging to transmit useful information 
or data. For example, users can request specific data, 
such as weather predictions or financial indexes, from a 
specific service provider through mobile phones. The ser- 
vice provider can then inform users by transmitting the 
requested data in a text message to the user's mobile 
phone. 

[0008] Besides those new services in wireless communication, 

other additional functions in the mobile phone have been 
developed. For example, current mobile phones can dis- 
play the time and store the users address book and work- 
ing schedule. When the user needs this information, he 
can operate the mobile phone to display this information. 
It is convenient for a user to plan a personal schedule or 
save and load personal information at any time. 

[0009] However, since non-audio wireless communication ser- 
vices, such as text messaging, and the additional func- 
tions of current mobile phones are displayed in text form, 
the user of the mobile phone must operate or utilize those 
services or functions with his/her vision. It not only 
causes the user to lose his concentration but also pro- 
hibits visually impaired people from using these services 



and functions, leading to increased hindrance to those 
users in operating with network information impercepti- 
bly. 

Summary of Invention 

[0010] it is therefore a primary objective of the claimed invention 
to provide a communication apparatus demonstrating a 
non-audio message by different vibrating patterns to 
solve the problem mentioned above. 

[° 011 ] In the prior art technology, wireless communication ser- 
vices, such as short text messages or text data transmit- 
ting, and additional functions such as recording by using 
a mobile phone can only be shown in a text form for dis- 
play visually. It not only causes a user to lose his concen- 
tration but also discourages a visually impaired user from 
utilizing those services and functions. 

[0012] it i S an advantage of the claimed invention that the 

present communication apparatus uses an encoding mod- 
ule to encode non-audio messages such as a text data, 
whereby different encoded results drive the vibrating 
module to vibrate in different patterns, so the user can 
recognize the non-audio text message by tactile sense. 
Therefore, although a user is visually impaired, he can op- 
erate non-audio messages and information in such away 



that allows him/her to utilize the short text message ser- 
vice or other services in the wireless network conve- 
niently. 

[0013] The communication apparatus of the present invention 
can be practiced in a normal mobile phone, so that the 
mobile phone can not only perform the normal wireless 
communication services of audio message but also 
demonstrate the non-audio message through a tactile 
manner, allowing the mobile phone user to realize an in- 
formation interface of tactile sense. By using the informa- 
tion interface of tactile sense provided in the present in- 
vention, a mobile phone for a visually impaired user can 
be achieved. In these kinds of mobile phones, the displays 
for displaying text information such as LCDs can be omit- 
ted. Therefore, the manufacturing cost of the mobile 
phones can be reduced when the function of providing 
non-audio information service is employed, which results 
in reducing the handicap of contacting net resources for 
virtually impaired people. 

[0014] These and other objectives of the claimed invention will 

not doubt become obvious to those of ordinary skill in the 
art after reading the following detailed description of the 
preferred embodiment, which is illustrated in the various 



figures and drawings. 
Brief Description of Drawings 



[0015] pig.l is a functional block diagram of a mobile phone ac- 
cording to an embodiment of the present invention. 

[0016] pig. 2 is a schematic diagram of an encoding method of an 
encoding module in Fig.l according to an embodiment of 
the present invention. 

[0017] pig. 3 and Fig. 4 are schematic diagrams of demonstrating 
the text message, which is encoded by the encoding 
method shown in Fig. 2, in the mobile phone shown in 
Fig.l according to different vibrating patterns. 

[0018] Fig. 5 is a perspective view of the mobile phone according 

to the embodiment in Fig.l. 
Detailed Description 

[0019] please refer to Fig.l, which is a functional block diagram 
of a mobile phone 10 according to the present invention. 
The mobile phone 10, which serves as a communication 
apparatus to operate the wireless network 34, comprises a 
processor 12, an input interface 14, a communicating 
module 18, an encoding module 22, a vibrating module 
24, a non-volatile memory 32, a microphone 30A, and a 
speaker 30B. The processor 12 is used to control the op- 



eration of the mobile phone 10. The non-volatile memory 
32 can be a flash memory using a non-volatile method for 
storing data such as firmware (used when the processor 
12 operates), programs, or other related data such as the 
users personal data (like a schedule or a communication 
index). 

[0020] The input interface 14 comprises a plurality of bottoms 
16. When the user presses the different bottoms 16, the 
input interface 14 generates corresponding control sig- 
nals 36H and transmits the control signals 36H to the 
processor 12. Thus, the user can input instructions to the 
processor 12 to operate the mobile phone 10 via the input 
interface 14. 

[0021] The microphone 30A is used to receive a sound wave and 
transform the sound wave into an audio signal 36A in an 
electric form. The speaker 30B transforms an audio signal 
36B of an electric form into a sound wave and broadcasts 
the sound wave. The communicating module 18 com- 
prises an antenna 20A, an RF circuit 20B, and a baseband 
circuit 20C. 

[0022] The audio signal 36A generated by the microphone 30A is 
processed by the baseband circuit 20C. Then the audio 
signal 36A is modulated by the RF circuit 20B to form a 



high frequency RF signal. Afterwards, the high frequency 
RF signal is transmitted via the wireless communication 
network 34 in radio form through the antenna 20A, such 
as radiating the RF signal to the next base transceiver sta- 
tion in the wireless communication network 34. 

[0023] Similarly, a radio signal, which is transmitted from the 

wireless communication network 34 to the mobile phone 
10, is received by the antenna 20A and demodulated to a 
lower frequency signal by the RF circuit 20B. After that, 
the lower frequency signal is transformed into an audio 
signal 36b by the baseband circuit 20C and then trans- 
formed into a sound wave and broadcasted by the speaker 
30B thereby. With the cooperation of the speaker 30B, the 
microphone 30A, and the communicating module 18, the 
user of the mobile phone 10 can operate the audio com- 
munication service provided by the wireless communica- 
tion network 34. 

[0024] | n order to accomplish the goal of demonstrating a text 
message according to vibrating patterns, the mobile 
phone 10 comprises an encoding module 22 and a vibrat- 
ing module 24. The encoding module 22 encodes the text 
message to a corresponding vibrating signal that can be 
reproduced by the vibrating module 24. Therefore, the 



user of the mobile phone 10 can recognize the text mes- 
sage provided by the mobile phone 10 via the tactile 
sense. 

[0025] jo achieve the aforementioned purpose of the present in- 
vention, the vibrating module 24 comprises a driving cir- 
cuit 26 and a plurality of vibrators, which are simplified as 
28A and 28B in Fig.l for clarity. The driving circuit 26 is 
used to generate a driving signal 38A to drive the vibrator 
28A and a driving signal 38B to drive the vibrator 28B. 
The vibrators 28A and 28B can perform vibrations in dif- 
ferent patterns. For example, the vibrators 28A and 28B 
can vibrate with different frequencies lower than the 
sound wave, such as a frequency less than 200 Hz, or vi- 
brate with different amplitudes. 

[0026] As mentioned above, the text message demonstrated by 
the mobile phone may be a short text message from a 
wireless communication network or text data provided by 
an additional function of the mobile phone. The radio 
short text message from the wireless communication net- 
work 34 is received by the antenna 20A, demodulated by 
the RF circuit 20B, and processed by the baseband circuit 
20C to form a text signal 36C which is then transmitted to 
the encoding module 22. Similarly, by using the processor 



12 to access data in the memory 32 and operate the re- 
lated programs properly, the text data demonstrated by 
the mobile phone 10 due to the additional functions of 
the mobile phone 10 is transformed into a text signal 36F, 
which is also transmitted to the encoding module 22 from 
the processor. 

[0027] According to the text signals 36C and 36F, the encoding 
module 22 generates a corresponding vibrating signal 
36D to the driving circuit 26. Using the vibrating signal 
36D, the driving circuit 26 drives the vibrators 28A and 
28B with corresponding driving signals 38A and 38B. Vi- 
brators 28A and 28B then vibrate in different patterns in 
order to represent different text messages. 

[0028] jo describe the method of using different vibrating pat- 
terns to represent different text messages of the present 
invention in detail, a specific encoding method is dis- 
closed in following. Please refer to Fig. 2. In the present 
invention, the commonly used international standard - 
Morse code - can be used to encode different text mes- 
sages with two different characters. Fig. 2 shows the cor- 
responding codes for different letters. 

[0029] | n Morse code, different letters can be represented by us- 
ing two Morse code characters - Dit and Dah - arranged 



in different orders. For example, the English letter "A" is 
denoted by a Dit followed by a Dah. The three characters 
Dah, Dit, Dit arranged in that order represent the English 
letter "D". The four characters Dah, Dah, Dit, Dit arranged 
in that order represent the English letter "Z". In the same 
manner, numbers can be also denoted by the characters 
with different orders. As shown in Fig. 2, the five charac- 
ters Dit, Dah, Dah, Dah, Dah in that order represent the 
number "1". The characters Dah, Dah, Dah, Dah, Dah in 
that order represent the number "0". Certainly, punctua- 
tion symbols are also defined in Morse code but are not 
described here since it does not affect the disclosure of 
the present invention. 

[0030] By using Morse code, the encoding module 22 can present 
the text message with two different characters. Thus, the 
driving module 24 can use the two vibrating patterns of 
vibrators 28A and 28B to represent those two characters. 
Users can tactilely sense the order of different vibrating 
patterns to obtain the order of the characters and then 
know the letters according to the order of the characters. 

[0031] Fig. 3 shows a schematic diagram of demonstrating a text 
signal 40 with different vibrating patterns in Morse code 
according to the present invention. The horizontal axis in 



Fig. 3 is time. As shown in Fig. 3, the demonstrated text 
signal 40, which can be either the text signal 36C or 36F 
in Fig.l, is "THIS IS A NEW IDEA" in sequence. Each of the 
letters in the text signal 40 including the separation be- 
tween the letters is treated as a text data 42. For ease of 
description, several letters are sub-tagged as text data 
42A to 42E for illustration. 
[0032] The encoding module 22 can encode the text data 42 in 
the text signal 40 into corresponding vibrating data 48, 
which is sub-tagged as 48A to 48E for clarity, in a vibrat- 
ing signal 46 according to the Morse code shown in Fig. 2. 
For example, the letter "T" of the text data 42A is encoded 
as the character Dah in the vibrating data 48A. The letter 
"H" of the text data 42B is encoded as the characters "Dit, 
Dit, Dit, Dit" in the vibrating data 48B. The separation be- 
tween the letters in the communicating data 42 can be 
represented by a specific time duration of a rest as shown 
by the vibrating data 48C in Fig. 3. In the same manner, 
the letter "A" of the communicating data 42D is encoded 
as the characters "Dit, Dah" in the vibrating data 48D. The 
letter "E" of the communicating data 42E is encoded as the 
character "Dit" in the vibrating data 48E according to the 
definition shown in Fig. 2. 



[0033] After the text signal 40 is encoded into the vibrating sig- 
nal 46, the driving circuit 26 can drive the vibrators 28A 
and 28B to demonstrate different characters Dit and Dah 
by different vibrating patterns. For example, the vibrators 
28A can perform a vibration with a frequency fl, such as 
2 Hz, and the vibrators 28B can perform a vibration with a 
frequency f2, such as 10 Hz. The vibrator 28A performs 
the vibration with the frequency fl for a constant time du- 
ration T, such as 0.5 second, to represent the character 
Dah. In the same manner, the vibrator 28B performs the 
vibration with the frequency f2 for a constant time dura- 
tion T to represent the character Dit. Integrating the over- 
all vibrating patterns of the vibrators 28A and 28B in the 
vibrating module 24, the content of the text signal 40 can 
be demonstrated. 

[0034] please refer to Fig.3A in Fig. 3, which is a schematic dia- 
gram of the overall vibrating patterns of the vibrating 
module 24 versus time. The horizontal axis of Fig.3A is 
time and the vertical is frequency. As shown in Fig.3A, in 
an interval between the time tO and tl, a vibration with a 
frequency fl and lasting for a time duration T is used to 
represent the vibrating data 48A, which is the letter "T" in 
the text data 42A. In an interval between the time t2 and 



t3, a vibration with a frequency f2 and lasting for a time 
duration 4T is used to represent the four Dit characters in 
the vibrating data 48B. In an interval between the time t4 
and t5, a rest or no vibration is used to represent the text 
data 42C, which means there is a separation between let- 
ters. In an interval between the time t6 and t7, a vibration 
with a frequency fl lasting a time duration T and a fre- 
quency f2 lasting a time duration T is used to represent 
the vibrating data 48D, which corresponds to the letter 
"A" of the text data 42 D. 
[0035] Besides using vibrations with different frequencies, the vi- 
brating module 24 can also perform vibrations differently 
in other ways for demonstrating different characters. For 
example, the vibrators 28A and 28B can perform vibra- 
tions with different amplitudes. The character Dah is 
demonstrated by performing a vibration with a smaller 
amplitude for a time duration T, and the character Dit is 
demonstrated by performing a vibration with a larger am- 
plitude for a time duration T. The characters Dah and Dit 
can be also demonstrated by performing vibrations with 
the same amplitude and frequency but of different time 
durations. As a result, the user of the communication ap- 
paratus can distinguish different vibrating data according 



to this invention. 

[0036] please refer to Fig. 4, which is a schematic diagram of 

demonstrating different text messages by performing vi- 
brations with different vibrating patterns according to an- 
other embodiment of the present invention. The text 
message "THIS IS A NEW IDEA" in the test signal 40, which 
is the same as that shown in Fig. 3, is demonstrated by 
different vibrating patterns in Fig. 4. As shown in the addi- 
tional Fig.4A of Fig. 4, in which the horizontal axis is time, 
a vibration with a time duration Ta is treated as the char- 
acter Dah in the vibrating signal 46 and a vibration with a 
time duration Ti is regarded as the character Dit. 

[0037] The twill region and a meshed region distributed along 
the time axis in Fig.4A show the time of the vibration 
generated by the vibrating module 24. For example, the 
meshed region between the time taO and tal means that 
the vibrating module 24 performs a vibration lasting a 
time duration Ta for demonstrating the character Dah in 
the vibrating signal 46. The twill region between the time 
ta2 and ta3 means that the vibrating module 24 performs 
a vibration lasting a time duration Ti for demonstrating 
the character Dit. 

[0038] The blank region in Fig.4A means the rest time of the vi- 



brating module 24. For example, the vibration can be 
stopped for a time duration Tc between the two characters 
that are used to form the same letter. Such a rest lasting 
for a time duration Tc is used to distinguish the charac- 
ters Dit and Dah in the vibrating data 48D in the interval 
between the time ta7 and ta8. 

[0039] | n the same manner, the interval between the time ta9 and 
talO, the vibrating module 24 stops vibration for a time 
duration Tl to separate the letter "N" and "E" in the word 
"NEW" in the text signal 40. In addition, among words, the 
vibration can be stopped for a time duration Tw to sepa- 
rate different words. For example, in the interval between 
the time ta4 and ta5, the vibrating module 24 can stop vi- 
bration for a time duration Tw to demonstrate the separa- 
tion among words in the text signal 40, which is the text 
data 42C used to separate the words "THIS" and "IS". 

[0040] Certainly, the embodiment in Fig. 4 can be combined with 
the embodiment in Fig. 3. For example, in Fig. 4, a vibra- 
tion with a frequency fl and a time duration Ta can be 
used to demonstrate the character Dah in the vibrating 
signal 46, a vibration with a frequency f2, and a time du- 
ration Ti can be used to demonstrate the character Dit. 
Moreover, a vibration with a specific amplitude and a time 



duration Ta is used as the character Dah, and a vibration 
with another specific amplitude and a time duration Ti is 
used as the character Dit. 

[0041] please refer to Fig. 5, which is a perspective diagram of the 
mobile phone 10 according to the embodiment of the 
present invention. As shown in Fig.l and Fig. 5, the mobile 
phone 10 comprises an outward surrounding housing 50 
and buttons 16 as an input interface 14 to input com- 
mands or data into the mobile phone 10 by users. In order 
to achieve the purpose of the present invention that is to 
demonstrate text signals by vibrating patterns, a sense 
area 52 is disposed on the housing 10. The vibrating 
module 24 is positioned under the sense area 52 so that 
the vibration can be spread to the sense area 52 easily 
and users can sense the vibration from the vibrating mod- 
ule 24 via the sense area 52. 

[0042] Besides the aforementioned methods, which perform vi- 
brations in different patterns by differing the frequencies, 
amplitudes, and time durations, the present invention can 
also perform vibrations in different patterns by differing 
vibration positions to demonstrate different text signals. 
For example, the sense area 52 comprises two sub-sense 
areas 54A and 54B for spreading the vibration of vibrators 



28A and 28B respectively. The embodiment of the present 
invention shown in Fig. 4 can also utilize the vibrator 28A 
to vibrate for a time duration Ta in the sub-sense area 
54A to mean the character Dah in the vibrating signal and 
use the vibrator 28B to vibrate for a time duration Ti in 
the sub-sense area 54B to mean the character Dit in the 
vibrating signal. It is also obvious that the vibrations in 
different sub-sense areas can be performed with different 
vibrating frequencies and amplitudes in the same manner 
as described in the embodiments of Fig. 3 and Fig. 4. 

[0043] | n addition, the input interface 14 can be combined with 
the vibrating module 24 so as to have both the functions 
of receiving the input from the user and performing vibra- 
tions in different patterns to demonstrate text signals. For 
example, two buttons 56A and 56B are disposed on the 
housing 50 for inputting commands or text signals. The 
button 56A can be used as the character Dah, and the 
button 56B can be used as the character Dit. 

[0044] when the user wants to transmit a short text message to 
another mobile phone, he can press the buttons 56A and 
56B to input text messages. The text messages are then 
transformed into a communication data 36E by the input 
interface 14 and encoded to a text signal by the processor 



12 or the encoding module 22. The text signal is then 
transmitted to the communicating module 18 and deliv- 
ered in radio form. 

[0045] The vibrators 28A and 28B of the vibrating module 24 can 
be disposed near the buttons 56A and 56B so the vibra- 
tions generated by the vibrators 28A and 28B can be 
transmitted to the buttons 56A and 56B. When the mobile 
phone 10 wants to demonstrate a text message, the but- 
tons 56A and 56B can vibrate in different patterns to 
demonstrate the text message. For example, the button 
56A vibrates for demonstrating the character Dah and the 
button 56B vibrates for demonstrating the character Dit. 
As a result, the user can deliver and receive the text mes- 
sage through the same interface. 

[0046] As previously mentioned, the present invention is applied 
to a mobile phone designed for a visually impaired user. 
As shown in Fig. 5, each of the buttons 16, 56A, and 56B 
has an extruded structure or a recessed structure to indi- 
cate to the user the function and meaning of each but- 
tons. The mobile phone 10 in the present invention also 
omits the display used in the common mobile phone for 
demonstrating information through vision. Thus, the cost 
of the mobile phone 10 can be reduced effectively. Fur- 



thermore, the present invention can deliver the text mes- 
sages to users and reduce the handicap for a visually im- 
paired user in accessing a wireless network source. This 
makes the life of visually impaired users more convenient. 

[0047] | n the present invention, the encoding module 22 shown 
in Fig.l may be an independent hardware circuit, a spe- 
cific firmware, or a program executed by the processor 12 
to achieve the function of encoding text messages 36C 
into the vibrating signal 36D. In addition, the present in- 
vention can be applied to a pager or any other information 
receiving apparatuses, which are usually used to receive 
information from a wireless network only, and the deliver- 
ing functions thereof are omitted. For example, pagers are 
usually used to receive and display text messages. The in- 
formation receiving apparatuses are used to receive infor- 
mation provided by specific information service providers, 
such as a financial index. 

[0048] The spirit of the present invention can also be realized in 
these kinds of apparatuses by demonstrating text mes- 
sages with different vibrating patterns. Though only two 
vibrators 28A and 28B are shown in the embodiment of 
Fig.l, the present invention can also demonstrate text 
messages by using only one vibrator if the single vibrator 



can perform vibrations in different patterns. In this case, 
only one vibrator is required in the vibrating module 24. 
Moreover, though Morse code is illustrated in the embodi- 
ments in Fig. 2, 3 and 4, the present invention can use 
other coding methods to demonstrate different text mes- 
sages by different vibrating patterns. 

[0049] Additionally, a plurality of coding methods can be built in 
the mobile phones with the selection of the coding 
method being determined by the user. The related param- 
eters in different vibrating patterns can be set by the user. 
For example, in the embodiment of Fig. 4, each of the time 
durations Ta of the character Dah, the time duration Ti of 
the character Dit, and other parameters can have a prede- 
termined value which is built-in by the manufacturers ini- 
tially but capable of being manually adjusted by the user. 

[0050] Currently, the mobile phone has a function of notifying 

users of an incoming call through vibrations. The present 
invention is surely capable of realizing the same function 
of incoming phone notification with a specific vibrating 
pattern of the vibrating module 24 or an additional vibra- 
tor excluded by the vibrating module 24. 

[0051] | n the prior art technology, no matter if the short text 

message is provided by the wireless communicating net- 



work or the additional functions of a mobile phone, a vi- 
sional interface, such as a display, is necessary for pre- 
sentation to users. In comparison with the prior art, the 
present invention demonstrates encoded text messages 
by vibrating in different patterns so as to realize a tactile 
interface between the user and mobile phone for text 
messages, and more particularly, a communicating appa- 
ratus designed for the visually impaired people. 
[0052] Those skilled in the art will readily observe that numerous 
modifications and alterations of the invention may be 
made while retaining the teachings of the invention. Ac- 
cordingly, the above disclosure should be construed as 
limited only by the metes and bounds of appended claims. 



